Synthesis and characterization of PEGylated calcium phosphate nanoparticles for oral insulin delivery.
The inconvenience of subcutaneous insulin delivery leads to low patient compliance with the dosage regimens. The most desirable form of administration seems to be through the oral route. This work investigates the utility of PEGylated calcium phosphate nanoparticles as oral carriers for insulin. Calcium phosphate nanoparticles (CaP) with an average particle size of 47.9 nm (D50) were synthesized and surface modified by conjugating it with poly(ethylene glycol) (PEG). These modified nanoparticles were having a near zero zeta potential. Protection of insulin from the gastric environment has been achieved by coating the nanoparticles with a pH sensitive polymer that will dissolve in the mildly alkaline pH environment of the intestine. The release profiles of coated nanoparticles exhibited negligible release in acidic (gastric) pH, i.e., only 2% for CaP and 6.5% for PEGylated CaP. However, a sustained release of insulin was observed at neutral (intestinal) pH for over 8 h. The conformation of the released insulin, studied using circular dichroism, was unaltered when compared with native insulin. The released insulin was also stable as it was studied using dynamic light scattering. Radioimmunoassay was performed and the immunoreactivity of the released insulin was found to be intact. These results suggest PEGylated calcium phosphate nanoparticles as an excellent carrier system for insulin toward the development of an oral insulin delivery system.